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I. THE INADEQUACY OF TESTS OF GENERAL INTELLIGENCE AS A 
MEANS OF PROGNOSTICATING SUCCESS IN SCHOOL 

As a result of the present extraordinary activity in the field 
of "mental tests" we are gradually coming to some general notion 
as to the relation of the scores on the tests to other criteria of 
ability, such as school marks. In general, the correlation between 
marks and test scores is comparatively low, around .55 or so. 
Such correlations are, as inspection of the correlation plots will at 
once show, of comparatively little value for diagnostic and prog- 
nostic purposes. They suggest that other factors than intelligence 
are also important elements in determining a child's success in 
school. Among such elements conscientiousness, deportment, 
interest, and application are usually mentioned as most important. 
It is a common practice among those working with tests of intelli- 
gence to brush these factors aside as essentially irrelevant. The 
writer is rather inclined to doubt whether they are irrelevant; 
habits of regularity and application, and temperamental adapta- 
bility to the job and to fellow-workers, are of fundamental impor- 
tance in business, and he can see no reason why such elements 
of personality should not be trained for, and taken account of, in 
school. But whether this contention be valid or not, it is obvious 
that if tests are being used for prognostic purposes (that is, if they 
are being used as a means of foretelling success or failure in school 
or in later life) then in so far some means should be found by which 
such character traits also may be measured and taken account of 
in the total estimate of the individual. The present study is an 
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effort (a) to determine the relative importance of these factors in 
contributing to success in junior high school and (b) to measure the 
extent to which these same factors contribute to the score on a scale 
of intelligence. 

II. MATERIALS AND METHOD OF THE STUDY 

The study deals with results from the seventh-grade class in a 
large junior high school: a total of 116 cases is involved. Data 
of three types were collected: (i) the class was examined with a 
group scale of intelligence recently developed at Indiana Univer- 
sity; 1 (2) estimates were obtained on a rating scale, patterned 
after the officers' rating scale recently used in the army, with 
regard to the standing of each pupil in (a) general health, (b) 
"school attitude" (industry, co-operation, and application), 
(c) preparation, and (d) general ability,* each child being rated by 
the teachers in the four "promotion subjects" (English, history, 
geography, and arithmetic); (3) the marks given these children 
in the four promotion subjects were averaged to give a statement of 
school success during the year. The tests were given in March, 
the ratings obtained in May, and the marks, of course, given in the 
middle of June. The study undertakes to measure the comparative 
importance of each one of the four factors rated, in determining 
(a) the school marks and (b) the test score. 

It is obvious that when dealing with such a complex situation 
special methods of analysis are necessary. A method splendidly 
adapted to such a problem is the method of partial correlation. 
The problem, of course, is to determine the independent contri- 
bution of each one of the four factors mentioned above to the test 
score and to school marks. We wish to know the distinctive 
influence of each factor upon marks, the influence which is different 

1 See S. L. Pressey, "School Surveys by Means of Group Tests of Intelligence," 
Bulletin of the Extension Division, Indiana University, Vol. V, No. 1; or a "Brief 
Scale of Intelligence for Use in School Surveys," Journal of Educational Psychology, 
February, 1920. 

2 General ability was defined as "intelligence, ease in learning, mental grasp"; 
preparation was the "adequacy of the pupil's schooling to date, and extent to which 
he has profited by it." By school attitude was meant "co-operation, interest, 
deportment"; by general health, "vigor, energy, strength, capacity to stand school 
work without mental or physical strain." 
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from the influence of any other factor. There may be, for instance, 
a high correlation between general health and school marks. But 
this may be due to the fact that those children who have the best 
health have been able to attend school more regularly and so have 
a better preparation. The matter might be analyzed if we could 
only take out of the total group a smaller group who were all alike 
in previous preparation; we could then correlate general health 
and the average grade received in school, working only with this 
group. Such a process would be possible only with an exceedingly 
large number of cases. The same result can be achieved, however, 
by the method of partial correlation, which permits us to allow 
for such complex interrelations between a group of traits, and to 
calculate the separate contribution made by each to the final 
results we are studying. The present paper is, in fact, essentially 
a study in partial correlations. 



III. RESULTS 

i . The outstanding importance of "school attitude " as a determiner 
of school marks. — The correlation of each one of the four factors 
mentioned above — health, school attitude, preparation, and 
ability — with school marks and with each other trait is given in 
Table I. 

TABLE I 





Marks 


Health 


School Attitude 


Preparation 


Health 


•53 
.69 
.80 

.81 








School attitude 


•55 
•65 
.66 






Preparation 


•71 
•55 




Ability 


.88 







As will be seen, there is a distinct postive correlation between each 
one of these four traits, as estimated by the teacher, and the marks 
obtained at the end of the year; the lowest correlation, . 53 between 
marks and health, is still a distinct correlation. 1 But it will be 

1 It must be remembered that the ratings were made by the same teachers who 
shortly after gave these marks. As a result, the correlation between the various 
ratings and marks is abnormally high. But only by having these same teachers rate 
the children could the information desired be obtained; if other teachers than those 
giving the marks had made the ratings, there would be opportunity to suppose, for 
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seen that the interrelation between the traits is also high. There 
is evidently much to suggest — to return to the previous illustration 
— that the correlation between health and marks may very well be 
due simply to the effect of health on preparation,, and not to any 
direct effect of health at all. But only the partial correlation 
coefficients can speak definitely with regard to the matter. 

These are decidedly interesting. The partial correlation of 
health with marks — school attitude, preparation, and ability 
being constant — is — . 19. That is, when the influence of general 
health upon a child's school attitude, preparation, and ability are 
completely allowed for, there appears a tendency for the children 
estimated as less vigorous and healthy to make better marks than 
the very healthy ones. 1 The "third-order" correlation of marks 
and previous preparation (that is, the correlation of preparation 
and marks, the other three factors being constant) is only .06. 2 
The "third-order" correlation of marks and ability is .49. And — 
the important finding — the similar correlation of marks and 
"school attitude" is .43. That is, a factor hardly less important 
than the child's intellectual ability, in contributing to success in 
school, seems to be the group of character traits included under 
"school attitude." 

Evidently, then, if we wish to foretell success in school, we must 
obtain a measure of "school attitude." We may expect this factor 



instance, that school attitude had been different under the teachers who gave the marks. 
The problem demanded rather an estimate of the standing of the various children in 
the different traits mentioned, as these traits had functioned in the observation of the 
teachers giving the marks, to produce the marks studied. 

1 It must be emphasized that this is not equivalent to saying that the less healthy 
children do better in school. The statement is only that the relation of health to 
ability, previous preparation, and school attitute being allowed for, or ability, school 
attitude, and preparation being constant, there is this negative relationship. The 
negative correlation is probably due partly to inadequate analysis on the part of the 
teachers making the ratings; this factor will be returned to shortly. But there is 
certainly the suggestion here that the special, bookish, and artificial nature of much of 
our present grade-school curriculum does not make up the sort of work which appeals 
to the most vigorous and active sort of child, or the sort of work in which the most 
healthy type of child does best. 

"This low correlation would suggest that tests of achievement could not give 
satisfactory data for prognostic purposes, and so has an interesting bearing upon 
recent work, in which such tests have been so used. But certain factors qualifying 
such a conclusion have still to be discussed. 
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to play quite as distinctive a part in the school history of a child 
as does his ability, and a more important part than his previous 
scholastic acquirement to date. 

2. The primary importance of preparation and ability in deter- 
mining results on a scale of intelligence. — A very different situation 
appears when a similar study is made of the proportional importance 
of the four factors already mentioned in contributing to success on a 
scale of intelligence. The correlations are shown in Table II. 

TABLE II 





Scale Rating 


Health 


School Attitude 


Preparation 


Health 


•41 
•47 
.65 
•63 








School attitude 


•ss 

•65 

.66 






Preparation 


•71 
•SS 




Ability 


.88 







Here we see that the correlation of preparation with score is 
slightly higher than the correlation of the score with ability. 
But all the correlations are positive and appreciable, and again it 
remains for partial correlations to analyze the situation. The 
correlation of health and test score, the other three factors being 
constant, is again a minus quantity, but a small one, — .07. The 
similar correlation of test score and ability is .17. The correlation 
of school attitude and test score is .06. And the correlation of 
preparation and score is .19. In fact, the complexion of the 
situation is entirely changed. And the striking feature of the 
change is this, that school attitude, so distinctively important to 
school success, finds no expression in the test results. 



IV. THE NEED FOR A MEASURE OF SCHOOL ATTITUDE 

It should be mentioned at once that the situation is by no means 
so simple, nor the interrelation of the facts so clear, as this abbre- 
viated statement of the situation would imply. Particularly is it 
important, in all such elaborate treatment of data, to remember 
that no mathematical method, however refined, can transcend the 
reliability and significance of the original materials. In certain 
respects the writer's conclusions are subject to all the errors involved 
in any series of estimates by teachers. However, the results used 
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are the averages of the estimates of four teachers regarding each 
case. And the estimates were made with scrupulous care, 1 using 
a carefully systematized method of known worth. The writer 
believes the ratings to be, all things considered, of unusual trust- 
worthiness.* If, then, there may be inferred at least a rough 
reliability in the figures obtained, we have a very definite and 
concrete argument to show the inadequacy of measures of intellec- 
tual ability alone as a basis for educational readjustment and the 
necessity of some means of measuring character traits, if prognosis 
is to be at all adequate. Can such means be found ? 

There are, of course, no tests for the measurement of character. 1 
However, the same method of systematized estimates previously 
described can be of definite service for this purpose. A rating 
scale designed on the basis of the data just presented is given on 
page 226. It is at present being used by the writer as a method of 
obtaining information for purposes of educational guidance. 

1 The writer's debt to Miss Mary Kerr, principal of the Bloomington Junior High 
School, and to her teachers can hardly be overemphasized. The factors to be covered 
in rating were chosen largely on the basis of suggestions by Miss Kerr. And the 
ratings were worked out with a conscientiousness and thoroughness which made them 
exceedingly valuable. In fact, credit for whatever merit there may be to the study 
belongs rather more to Miss Kerr and her teachers than to the writer. 

* The important constant error is, of course, the inevitable tendency of even the 
best judges to generalization and incomplete analysis, and along with this the natural 
tendency of teachers to overemphasize the relation between school achievement and 
ability. As a result, it may be supposed that, in general, the final partial correlations 
underestimate the importance of both preparation and school attitude; such constant 
errors in the original estimates would lower distinctly the "third-order" correlation 
of these two variables with marks and might also account for the negative correlation 
with health. But about the one point which is the thesis of this paper, the large 
independent importance of certain character traits as fundamental factors for success 
in school, there would seem no question — the real importance of "school attitude" is 
probably, because of the influence of these inaccuracies in the measures, considerably 
underestimated. 

> The writer has a private faith that sometime tests will be developed which will 
measure such factors. If investigators would only get away from the confining notion 
that a test is a trial exercise of ability and see that a test is simply a special, carefully 
systematized and standardized method for obtaining data about any topic, then it 
would be clear that data regarding such elements of character might quite as well be 
gathered by the test method as by data of any other sort. For further discussion of 
the matter see S. L. and L. W. Pressey, " Cross Out Tests, with Suggestions as to a 
Group Scale of the Emotions," Journal of Applied Psychology, June, 1919. 



226 THE ELEMENTARY SCHOOL JOURNAL [November 

PUPIL RATING CARD 

The scale below is designed for the rating of pupils, as regards capacity 
for school work as conditioned by three factors, (i) general ability, (2) school 
attitude, and (3) previous preparation. 

First, under the heading "general ability" below, write on the first line 
(45 value) the name of that pupil, of all you have ever known in the grade you 
are rating, whom you consider most intelligent, most capable. Then write 
on the last line in this section (9 value) the name of the dullest pupil you have 
ever known in that grade. Then choose a middle case for the middle line. 
Finally fill in cases halfway between the middle and each extreme. 

Next make up a similar scale for "school attitude" (co-operation, interest, 
deportment). 

Finally, make up another set of five cases as reference points in judging 
previous preparation (that is, adequacy of the pupil's schooling to date and 
the extent to which he has profited by it). 

Now rate your class as to standing in these three groups, using the foregoing 
scales and reference cases. (It is urged in rating that the intermediate points, 
as well as the five reference values given on the scale, shall be used.) 

Scale 

1. General ability (intelligence; ease in learning; capacity for reasoning; 
mental grasp). 

45 

36 

27 

18 

• 9 

In this scale school attitude and general ability are rated on a 
scale of 45, and previous preparation on a scale of 15, thus roughly 
weighting these factors in proportion to their importance as indi- 
cated by the partial correlations. The writer has found that 
ratings obtained on such a scale, from teachers well acquainted with 
the children they are considering, constitute data of great value in 
analyzing a child's school career to date and estimating his probable 
future success. 

One further element in the situation must, however, be con- 
sidered. In going over cases rated sometime previously by this 
method, the principal of the school several times remarked that 
this or that child's "attitude" had markedly changed since the 
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ratings were made. It was also found that different teachers' 
estimates as to "school attitude" were strikingly different. 1 
That is, as we have long been taught, a person's relative standing 
in intelligence is a matter largely fixed and unchanging. But his 
character traits and attitudes may change from one year to 
another and may be different under the influence of this or that 
person. To a considerable extent school attitude is undoubtedly 
the result either of innate, hereditary temperament, or fundamental 
habits of work, attention, obedience, hardly less deep seated and 
unchangeable over such relatively brief periods as are taken account 
of for purposes of educational diagnosis and prognosis. In so far 
as school attitude is thus the result of relatively constant factors, 
the measurement of these factors may be used for prognostic 
purposes. But to a very considerable extent school attitude appears 
to be especially the factor in the total situation which is the product 
of the environment. A school can, after all, do very little in the 
way of developing a child's intellectual abilities. Those abilities 
are born in him, and their flowering is a process over which the 
school has relatively little control. But the child's attitude toward 
his school work, his attitude toward things in general, perhaps — 
this is a matter where the policy of the school and the personality 
of the teacher may most of all count. As Thorndike says : 

The one thing that educational theorists of today seem to place as the fore- 
most duty of the school — the development of powers and capacities — is the 

one thing tbat the schools, or any other educational forces, can do least 

Moral traits are more often matters of the directions of capacities and the 
creation of desires and aversions. Over them education has greater sway, 
though school education, because of the peculiar narrowness of the life of the 
schoolroom, has so far done little for any save the semi-intellectual virtues.* 

The result is a number of more or less tentative conclusions. 
It would be much more satisfying to come out, after the more usual 
fashion, with the easily remembered notion that the one important 
factor in the whole business is "general intelligence," and that 
with the Binet scale, or a similar test, a completely satisfactory 

1 That is, the coefficient of reliability for estimates of general ability was found 
to be .72, the reliability for estimates of preparation was .62, but the reliability 
coefficient for school attitude was only .40. 

2 Educational Psychology, III. 
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diagnosis may be made. 1 But the situation is surely not so simple 
as that. Perhaps the gist of the present study may be summarized 
as follows: (i) If the elements contributing to a child's success in 
school are to be adequately understood, not only that child's ability 
or intelligence but his attitude toward his school work — his indus- 
try, his interest, and his deportment — must also be taken into 
account. These factors appear to be almost as important as a 
child's purely intellectual capacities in conditioning his success in 
school. (2) For purposes of educational diagnosis and guidance 
it is, therefore, of great importance that these character traits be 
taken account of and that some sort of measurement of these 
elements be obtained. In the present undeveloped state of work 
along this line it would seem that such information might be most 
readily obtained by means of systematic estimates or ratings. 
(3) However, these character traits are particularly the elements 
in the total situation which may be most readily developed and 
trained by the school. In so far, these traits are not constant factors 
which may be used as a basis for prognosis, but are the unpre- 
dictable elements in the prognostic situation, and the elements 
with reference to which, to a peculiar degree, the school is 
responsible. 

SUMMARY 

i. The paper deals with the comparative importance of general 
health, "school attitude," preparation, and ability, in conditioning 

1 The writer does not, of course, wish to imply that scales for measuring general 
intelligence are not of great and fundamental importance for any such educational 
diagnosis. He only wishes to emphasize the fact that there are other, emotional and 
volitional, elements in the situation also — a fact which the most careful investigators 
with tests of intelligence are always among the first to grant, but which is sometimes 
forgotten by those in the first enthusiasm of such work. The partial correlations 
of the present study should not, perhaps, be taken too seriously. But they may 
surely be considered suggestive. 

It should be noted in this connection that a correlation of .70 or so between 
school achievement and intelligence need not by any means warrant the conclusion 
that the remaining factors have a correlation of no more than .30 with school work, 
or that the importance of intelligence and the other factors is in that proportion. It 
is still entirely possible, under such circumstances, that there may be another factor 
besides intelligence of about equal importance in conditioning school success. The 
point has been well discussed in a recent paper: Curt Rosanoff , "Is Lack of Intelligence 
the Chief Cause of Delinquency?" Psychological Review, XXVII (1920), 147-57. 
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success in school and success on a scale of intelligence. The method 
of partial correlations is used throughout. 

2. The data give a minus third-order correlation between general 
health and school marks, and a relatively low correlation between 
preparation and marks; the high correlation of "school attitude" 
with marks is the striking feature of the situation. 

3. The scale of intelligence is found to measure about equally 
preparation and ability; the correlation with school attitude is 
negligible. 

4. The tests thus fall short in failing to take account of " school 
attitude" — that is, of character traits as conditions of school suc- 
cess. A rough method for obtaining ratings regarding "school at- 
titude " is suggested. 

5. Some evidence is, however, presented to show that school 
attitude is the environmental and unpredictable factor in the total 
situation. That is, while a child's ability is hereditary and fixed, 
his attitude appears to be quite largely the result of outside influ- 
ences, particularly in the school. 



